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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. D.C. 20460 

JUL 2 5 .~eo 
f·1£110P..AIIOUH 

SUBJECT: 

FR0!-1: 

EPA R;~540, Terhutryn; fl(oH2l data 
CASWE~Accession#242568-73 

OFFICE OF TOXIC SUBSTANCES 

Ui 11 ian IJykstra 1 Aj#/J ~/1- "/. if;.' 

Toxicolooy Rranch, HEO (TS-769) V" 
· · c=t ,f,f~o 

TO: Robert Taylor (25) 
Registration Division (TS-767) 

Reconmendations: 

1. The meno of January 20, 1978 frm'l John Doherty to 

Ro~><:!rt Taylor indicatc::s that some studies sul-t'litted Here 

perforned by I.~.T. and are required to be validated. 'Tilese 

studies are I.B.T.#R904, A5458, H5457 • 

2. Tl-ie 6-nonth dcg· study ;s acceptable as core-~inimtfii data. 

The NOEL is 10 ~o~g/kg/day (400 ppm}. 

3. The t1~o-year mouse oncogenicity study is acceptable as 

corc-1'1ininum rlata. ~!o vncogenic effects resulted ft·o;!l 

terbutryn at dietary levels up to 3000 pp~o~. 

4. -lhe t'.-10-year rat chronic toxicity oncogenicity study is 

acceptable as core-r::ininun da.ta. Statistical ani!l.Ysis of the 

tln'lor incidence in tre high-dose group, using Chi -Sf!uarc 

one-sided test \·lith flcnferroni ac:ljustl'lent, shm·ted 

statistically significant incidences of thyroid fo11 icu1 ar 

adcnonas (p < .05), female nar.r:1ary ~land adenoMas (p < .05) 

and fcnale liver adenol'las {p < .05). llale testicular cell 

adcnOII"!.:\ (p = 0.0752) and fcr.1ale liver focal cytome!}aly (p =-

0.08568) ~;ere of borderline si gni fi cance. 

Tllese oncogenic effects frOl'l terbutryn fed rats trigger an 

oncogcadc RP!IR criteria. 

5. The 3-?cneration reproduction study is acceptable as 

core-•'linif.\(n data. The HOEL for the study is 300 ppm. 
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Review: 

l) Six-11onth ::lral Toxicity Stucly of Terhutryn Technical in neagle Oogs 

(Elars ~ioresearch laboratories, Project llo. 1421, Jan. 22, l9P.O) 

Test f·laterial: terbutryn technical, ARS#2080/78, Batch#FL--51552 

Sixty purebred 13cagle do~s, C(]ually divitfecl hy sex and appr>'lcl'1ately 

four months of a~e, \'tere usecf in this study. The rln!]S Her·e irlerrti fied 

by ear tatoos and indivirlually houser! in stainless stc.tl c:aoes in iin 

envirorlllent.llly controlle·l roo11, f!i;~h Protein· t:tas fco .fr·ee chotce 

with fceo consunption meast•rPo daily for a ueekly total. Fres'1 tar 

\·later was provided ad 1 ibiturn • The dogs \~ere dosed orally once a day 
for at least lHO days consecutively~ 

Treatnent Design 

Grour 

Control 
T-1 
T -II 
T-III 

Daily Dose (nq/kg) 

Control - Shan dosl'!d 
10 nn/k<J 
25 l'lg/kg 
50 ng/kg 

Uunher of Oo~s 

81-1, BF 
6!1, 6F 
61·1, 6F 
8rt, .BF 

.. 
Obse1·vations were nade daily frot., sev.en dayc; predose to the rlay ·before 

the indivirlual dog Has necropsied. J::ach do9 haci a separa·te ·sheet which 

contained pararneters such as appetite, elimination, appearance, 

behavior and accol'lpanying .cotrrlents. Food consunption and ·llody weiaht 
~1ere r:~casured wee!<ly. 

Ophthalmologic exarlinations Nere done at predose and at termination. 

Specimens for clinical patholo~y 1vere collected at 10 days p • .:-t:fosing 

and every month for the six !Tlonth durati-on of the stuoy. !lenatoloqy 

para1:1eters included: leukocyte (total and differential), erythrocyte 

and platelet COunt, henatocrit, hemglobin, r.1ean COrpuscular '/Olune 

(1·1CV), retriculocyte count, nctherilOQlobin, Heinz bodies, protir1e and 

activated partial thromboplastin time (APTT) • 
• 

Clinical chemistry dett!rminations incl udet1: qlucose, RIJtl, total 

protein, total biliruhin, direct bilirubin, cholesterol, calciuM, 
potassium, SAP, SfiOT, SGPT and LOll. 

Urine co11ectio~ for urinalysis was done R days prior to initiatiofi of 

dosing and then at 2, 4 and 6 nonths into the sturly. Urfnalysis 

deter"Jinations inclurlcd: color·, specific gravity, pll, !)rotein, 

glucose, ketones, biliruhin•alul urohilinogen, nitritt?, hlood, lc:zkoc.vte 

count, erythrocyte count and the presence of epi theliur1, bacteria and 
triple: phosphate crystals. 

For the above tests, the dogs were fasted for 12 hours. 
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llo!Js (AT08} of T-1 waz necropsied on r1arch 11, 1979, day 24 of the 

study. 

All dogs Nere fasted for at lec:.st 12 hours before sacrifice. 

Gross obsP.rVilti ons \tere pcrfornerl and sanpl es of i:he or!Jans 1 i stcd 

belo.,, \vere taken. 

Adrenals (2) 
Esophagus 
l!eert 
Colon 
1 uno uith hronchil 
maM~ary gland (fenale) 
muscle 
trachea 
ovaries or testes 
pituitary 
mandibular sal-ivary gland (2} 

parotid salivary gland (2) 
small intestine 

Aorta 
nrai~ (nons, cerebruM, 

ccrPhe 11 un l · 
Epir!idyJ:'IeS (2) 
11a 11 h 1 a rlr1er 
I( i clney s ( 2) 
liver 
lynph nodes 
nerve 
pancreas 
prostate (male} 
skin 
spinal cord 

spleen stomach , 

thyr:lUS 
tissue Rass ~if present) . 
urinary bl aclder + ureters 
Any gross lesions (if present) 

thyroids & parathyroids (2) 
uterus 
Rone J:tarrO\'l ( sternunl · · 
eyes (with optic nerve) 

The follo.,linn oroans \tere trimned in a unifor'11 nanner and vteiohed: 

heart, spleen, liver, kidneys (2), adrenals (2), thyroicl and · 

parathyroid (2), brain, testes (2), or ovaries (2) and pituitary. 

Eight dogs, t\-10 nates and fcRales fror·1 control and T-ra were allm·Jer! 

to undergo a recovery neriod of 29 days: These r!o~s wera treated in 

exactly the saJI'fe r1anncr ils durin!J the six Aonth study, with the· 

exception that they \·tere no longer given test material. 

Results • 

One don in TA-Il (KR08) an<l five dogs in T-Ill (GDOR, Q\!Of1, IIFO(l, A008 

and FUOB) shO\-Jed syriptoMs uhi ch cou 1 d be conpountf r~hted. These cloos 

cxhibiterl increaserl salivation, a pronounced response to sharp noises, 

grinding of teeth, and a narkecl change in hf'havior ttith the dog 

hcco111i ng i ncreas i nql.v apprehcnsi ve. Tn\r~ ilppeared to he no set trend 

or pattern concerninc,:t onset of syJ:1ptOI'lS,;~duld occur irre~ulary during 

the SiX MOnth period and last VOM four to SiX hour:;. 

The conpounrl scenecl to have a More pronouncetf effect on one of th~ 

T-Ill rlogs (GDOB) thnn on any of the other dogs. On Feb. 21, 1979 and 

June 15, 1979, the do9 exhibited a Mild proprioceptive deficit 

nanifestecl h.Y an inahil i ty to· retur11 both kn(\ckled hind feet to a 

nomal position. The placinq refle< was slo~1 for both hind legs and 

the dog appear·ed dull, <Jpprehensi ve, tlild unresponsive·. 

3. 
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In conclu~ion, the dog ~anifested ~mild to noderate posterior ataxia 
which lasted for approximately 24 hours. There was no si~nificant 

diffet·cnces in foocl consumption bebteen the control dnd trentt'lent 
groups. liu\tever, there appears to he a trend of "educed vteinht f)ain 
with hcreasing close for the bto hi ~her levels. There \·1ere no lesions 
consistent throu~h any dose group and no dose-related lesions observed 
in the opht~al~oscopic exanination. 

There \tere no significant differences in urine annlysi<;.l-etwccn th~ 
control and treatt!lent groups c1uring the time oeriod heing considered. 
In addition, no trends co•Jlc:l he detecter1. 

In.hematolo~y. there appears to he a trend in the platel~ts count 
althou9h there is not a siqnificant difference. All 9roups of ,,,,les 
sho\'1 a decrease fro1'1 prerlose to six ~1o:1ths (ter.,ination) •lith T-Ill 
shovling the greatest de-. tease. For fenal es the trenti is not as 
pror·1inent. Significant differences frm'l control values occur forT-I 
nales at three r:~onths for reticulocytes and five nonths for APTT. 
For T-Il males the significant djfference occurs at six ~ontns for 
monocytes and T-Il fenales at fou_r t'lonths for heMoglobin. 

These values, hovrcver, are \·rithin normal lit'lits for these pararteters · . 
and the values did not continue to he sirmificantly differ·ent ft·ci•" 
control during suceeding bleedin~ periods. Si~nificant differences· 
\'/ere detected in cholestet·ol viilUPS of T-Il fenales for l%nths Of1G and 
t\'IO, in the calciur1 values of T-Ill nales for month t\-IO, and in ciirect 
bil i1·ubin of T -I fenal es for no!'lth three. ::ost of the values t:,at were 
found to be significantly different 1-1ere within t 11f nor~al limits. 

No dru? related trend was found in electrophoretic scans of total 
protein. \lith respect to organ 1·1ei 9hts, there appears to be no 
significant difference between the control and treatment groups. 

A T-I nale do~ in a Moribund condition, AT08, was necropsied on 
f-larch ll, 1979, the 24th day of the study. On 9ross excu:tination, the 
1 ungs were darl< red to pin'< in co ler, fi r111, congested and edematus. .A. 

forthy fluid uas visible in the trachea. The t'let1iastinal lynph nodes 
Nere S\·:o 11 en and edenatous. A fi r~1 1:1ass ( 9 x 13 1'11'1) \·las attachecl to 
the gall blad~er. 

At necropsy thre~ out of tHelve nonrecovery dogs in the T-Ill group (SO 
111g/k9} had evidence of edet:Ja her.orrhage or nut:'1sal th·ickening of 
various segnents of the sr'lall intestine. :.licros~ooic exanination of 
these areas revca 1 ed evi de nee of llypercmi ii, and hcnorrhage of Peyer' s 
patches, intestinal mucosa and intestinal musculature • 

• 
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The necropsy and r:licrosco!'iC exar;lination of the four n>covery dogs that 
~Jere in Group T-Ill did not reveal any evidence of snall intest:ne 
nucosal or r·1usculature alterations. One do~ in the GrotJp III rP.covery 
anir.1al s (C4Gfl) dirl have ~ross and r1icroscopic si~ns of very s·t ight 
lyr.1phoid hyperplasia in the colon. At nec1·onsy one out of b1elvr> 
aninals n the T-Il group (?.5 r1~/~:~) hart evirtt>nce of ~!-rick<'nin~ of the 
nucosa in segr1ental areas of the s:1al1 intestine. tlicrosconic 
exar1ination revealed very slight evidpnce of hypercr•ia in th!' Peyer's 
natches of the ileur-1, hut the renahder of the s:1all intestine saMples 
\u:re judo·~d not rCI1arrahle. In the T-I ~roup of anir~als, Onl~ a1inal 
was noted at necropsy to h,ve a reddened area of micosa in the jejunun. 

~licrosco!1iC exarnination c.his tissue sanrle \'las dis~noserl as very 
slight r•1ucosal con~~estion. It \~as also noted that this anir'lal Iii~ not 
exsanguinate ~1ell at terninal sacrifice, h'hich coulrl account fo,. the 
Mucosal congestion. 

Conc·l usi on: 

The lm·J-dose dogs (10 ng/~~g/day) in Groun T-1 are consirlered the !JOEL 
for the study.· The LEL is 25 111g/kf11day <T-Il). 

Classification: Core-HiniMun Data 

2) l\IO-Year Carcinogenicity Study in Hice (IP.OC P.eport#3?2.-005; ,\pril ·zr. 
·~ 1980} 

Test llaterial: terhutryn technical; /\RS t:o. 2046/76; 1atch !lo. 
FL-761552, 64 lhs.; ~;hHe povtrler. 

Two-hundred forty r.~ale and 240 fernale Charles Ri··,er CD-1 mice, weighing 
frcm 23 to 32 grams and 13 to 24 Hrar'1s, nales ann fer:ales respectively, 
~1ere initiated in this sturly. The nice were housed irdividually in 
suspenrled \'Jire-nesh ca!}es and naintainerl in a tcnperat:J!·c-, t>unidity­
and li~ht-controlled roon. 'Jater and the control and test diets \'lere 
available ad libitu~. 

The mice \·te1·e ear puncherl to identify the dosage-level '.)roups. Ear 
punches were verified at each case change and before r.ecronsy. 
Terbutryn technical \'las offered daily in the diet at c0sage levels of 
3, 1000, and 3000 ppm. Sixty nale and 6Q ferale ~ice were used at each 
dosage level and in a control group. The control grou:'l rcc<?ived hasal 
1 aboratory diet only, on the saME' r1!:li •rP.ns as treated .,ice. 

The r:tice \'Jere ohserverl three tir!les daily Wonrfay-Frirla?) or t~dce rlai1y 
(weekends and holirlays) for signs cf overt toxicity, roribunrlitv and 
nortal ity. Detailed ohser·vations \'/ere [CCnrr.ed \·lcekly. Indivi<il•al 
hody Hei gl1ts and sex-group food consUJ:lpt ions were recorded every four 
Heeks. 

• 

·s 

/ 
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All surv1V1ng llliC<! "'er~ sacrificed anrt necroosied at termination of the 

study. Hecropsy examination consisted of exatnination of the external 

hody surface and body orifi ccs. The t"'ouse w<'~s then opener1 and the 

contents of the hody cavities llere E"Xilt'li n('d in s it.u, rcPQvNI and again 

exani nco. A 11 or~ans. tissues anti re111ai ni nf)evfsceri!tert carcass \vere 

then collected and t•Jixeo in phosphote huff<>ret1 101. fornalin. :~icc 

which died or were sacrificcr1 in extreMis durin<J the cours~ of the 

study \tere necropsied as above.-··-----

Hematoxylin ancl eosin stainerl paraffin SC'ctions of tl-je follm-ting 

tissues llrre prepared by stanrtan: histolo~ic ~ethorls anrt px~ninerl 

microscopically fron all nice fron the control ~1011!1 an,t tile JOfl'O nrn 

dietary group. ilicroscopic exar.1ination of t~c;sues fron thP 3 anti 1000 

ppn dietar·y groups \·tas linitecl to gross lesi9 •. s observed at necropsy. 

Results 

Brain 
spinal cord (3 sections} 
sciatic nerve 
eye 
optis nerve 
pituitary 
spleen 
liver 
kidney 
urinary bladder. 
t~stcs or ovaries 
prostate or uterus 
namary gland (fenales) 
salivary gland 
esophagus 
skin 

thyroid 
paratllyroi ds . 
adrenals 
trachea 
lun!J 
heart 
aorti'l 
Stl)rtlaCh 
s11all intestine 
larqe intestine 
pancrc(ls 
lym\lh nodes 
hone ma n·m-1 ( s terur.t) 
skeletal muscle 
any other tissue with 

gross lesions 

!Jo changes considered to be related to· COI'lpouncl were ohset'"ved in 

·general hcha·Jior and ap;-Jearance. l!o rtifference considered to he 

· related to conpound Nere ohserved in booy \:ei ~ht chaniJCS of treated 

r.1ice as coMpared "lith controls. t·lo diffcrcr¥:es c::onsic1cr£>r1 to t>e 

relaterl to COt'lpl)und \·Jere observed in the food c~ ~unpti:'l values of 

treated mice as conpareo with controls. 

Survival at week 104 was as follows: 

Oosa~e Level 
ppm 

0 (control) 
3 

1000 
3000 

*one nouse missing 

• 

• 

llunher Survivinq/ 
~hJI'11ler I"nitiatr>d 
flale Fcnale 

2P/6f' 35/nO 
. 29/60 34/60 
. 28/59* 30/GO 

311/60 38/60 

'6 
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No gross patholo~ic lesions 1·1hich uerc considered related to Terbutryn 

technical \>!ere observed in any l':lice fr·om the experhl(mtal C!roups. Ho 

microscooic pa~.:,olo!'Jic lt:!sions l'lhich Here attr.ihutahle to Ter!Jutryn 

technical feedinf! \otere obser·verl in any tissues examined fran any 111ice 
fror.~ the cxperi11ental groups. 

Conclusion: 

Terbutryn t~chnical 111as not oncogenic to nice at dietary levels up to 
3000 ppm. 

Classification: Core-rtininun Data 

3) 2-Year Chronic Oral Toxicity Study in nats (!P.OC Report t!o. 3?.2-00~; 
!-larch 27, 1980) 

Test llaterial: Terbutryn technical, AP-S !!o. 20!.6/76, Batch Ho. 
FL-761552, 65 lbs. 

T1·1o-hundrerl sixty nale (weighing frorrt 128 to 225 gns) and 260 female 

(1·/(·ighing fron 11!\ to 131 g;1s) ~1eanling Charlr-: River CD rats 1·1ere 

initiated in this chronic oral toxicity study. Five anir'lals of each 

sex fron the control a r1 3000 ppn grours 1·1ere ,;acri fice.d an~ necropsied 

after 12 months of sturly. J\t that sane tir•lr!, a seconcf 5 rats/sex in 

each of thes~ grou!JS ~1ere pl acecf on a control diet for 4 l·teeks hefore 

~~ing sacrificed and necropsied. The rats were housed individually in 

..,,:1~·ing 11ire-nesh cages and n-1intainE:!d in a ter.1perature-, hu11idity- and 

l~~'lt-controlled rool'l. ~ictal ear tags \o:ere placer! on the rats 
aoproximately 3 8onths after study initiation. 

The rats 1·1ere. randor'lly distributed into groups and offered the 
appropriate diets as follows: 

Dosage Level 
ppn 

0 (control) 
2 

300 
3000 

~o. of Rats/Grouo 
:~le Fe~ale 

70 • 
60 
60 
70 

70 
fiO 
60 
70 

The rats 1-1erc ohserved btice daily for signs of: overt toxicity and 

f10rtality. OP.tailccf ohservations ~<Jere recorded \>ICekly. Individual 

t:.ody Hci ~hts anrl fond consur.1pti on (10 rats/ sex/ group} '"ere recorded 

weekly for the first 3 t:tonths and monthly thereafter. 

Dudng the 4-\ctcek Hithcfra1•al ocriod, individual borty l·teights and food 

oonsunption were deten~incd ~~eekly for the recovery' rats. At 3, 6, 12, 

1~ and 24 nonths, h1ood for hcnatologic and bioc~cnical studies and 

urine fc-r urinalysis were call ected frol!l 10 rats/sex frClm the control 

and hi gil-dose groups. At 12 and 10 nonths of study. rats frO!!l the 

7· 
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low- and rnid-dose groups 1·1ere also selected for testing. Hernatolof!.iC 

examinations v1ere none for the recovery rats after they had col"'pleted 4 

weeks of COfl'l:>ounrt \'lithc1raHal. 

llicroscopi c ex ami nrti ons uere conducting upon the foll ovli rtg tissues, 

preser·vcd in buffered neutral 10':. forf'lal in, taken frcw1 the 12-ronth 

interirn sacrifice, all survivin~l aniMals in the control and hi ~h-ctose 

groups at the ?.4 r.ronth sacrifice, as \"tell as fron all r<lts in trresc 

groups uhich died on study. These 1·1cre pre!)ared by standard histologic 

~ethod using henatoxylin and eosin. 

stained parafin sections 
ad rena 1 gland 
parat!t.)'roitl 
brai"n 
sa"tivary glan1 
esopha!_!us 
gonads 
spleen 
kidney 
lung 
trachea 
uterus 

pancr~as 

bone f!!arr0\'1 
pituitary 
colon 
sr!lall intestir.e 
spinal cord 
heart 
stonach 
thyroid 
urinary bladder 
l'lUSCle 

aorta 
sci a tic nerve 
CeCUI"l 
skin 

·eye 
harr!eri an gland 
sterur!l 

-liver 
lymph none 
narn:'lary Ql and 
opt_i c 'nerve.. · 

The follo~rinq tissues were ta~:en frorn all lo~1- and rnirl-dose aniMals 

at 24-~onth sacrifice: 

tE:'stes 
1 i v.er 

thyroi o:J 

namary gland 

Significant gross lesions were also exaMined microsccpically. All 

tissues fron the 12-nonth sacrifice and rats vlhich dien on stuc'y up 

until 12-months 1-1ere processed and exanined nicroscopically. at IRDC. 

Tissues fron all other aninal s ucre processed anri exat!lined by 

Experimental Pathology Laboratories (Or. J.F. Ferrell, o.v.:·1.). 
Statistical analysis of the data was perforfllecl. • 

Results 

There 1·sere no signs of overt toxicity noted for the treated rats in the 

rcgul ar and recovery 9roups. !!o conpound-rel a ted effects were ohser>~ed 

on the survival rate of the trP.aten rats. 

• 
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Survival at 104 ~tee~~ of study ~~as as sh01-m belo\>t: 

Oosase Lf'!vel 
{ppm) 

0 (control) 
2 

30() 
3000 

llo. Survivors/l!o. lnitiilted 
Male Fcnale 

3P./60 
41/60 
,.7/GO 
44/60 

35/50 
32/GO 
40j50 
38/60 

Survival for the 4-l·teel< recovery period \'las 100'! •• 

The hi 9h-dose na 1 es ancl fen~ 1 es shmtecl a 1 arge dt~crease in hot.y ~tei oht 

thrau~1hout the sturiy [Heek 104: males }-21.7%) ~d fenales (-30.0%}]. 

Decreases \tere noted in the fo0.J consul'lption value~ ov~r. thP 2-vear 

sturiy for hot~ Male and fe~'tale . ats nt the hil)h-riosa'le 1eve1. i!o 
c.:1anqes indict~t1vc of a conpc•md effect \·tere notell in tile henatolooic 

profile or urinalysis of the groups testeri. ·· 

Blood biochemicnl values sho\'led sone apparent conpoun,~related effects 

in the high-dose feMales. 

Si gnifi CJ1l t changes 1·1ere seen in the fast i _ .ll ooo ::ugar, SAP, SGOT 

and cholesterol v~1ues at various intervals. These effects indicate 

that the> test material caused phys~ol ogica1 si ·:mificant chan9es ~ 

There uere occasional statisticaPy si~ulificant variiltions in orga., 

,.rei:Jht but the oiological signidcance of the variations noted in the 
organ \Jeights is unl~nO\·m. 

The histopathological evaluation of non-neoplastic lesions indicated 
that, with the exception cf focal cyt,1r.egaly, non-neopl.:lstic lesions 

were rando111ly distributed betvreen the control and 3000 ppn ·groups. 

i·he focal pr.eunonitis \·las considered to he of dubious signi,fir.ance. 

Stati s ti ca 1 ana 1 vses of tl•e tun or inc ide nee del'lonstra ted si •lnifi Cilnt 
tunor incidences· in the high-1ose ~roup. Thyroid follicular adenorta in 

males 1.,ras statistically significant. 

In fema~es, Mamary gland adenol"a and lher actenona were statistically 

significant. n01·derl ine statistical significance occurred in 

testicular interstitial cell af:cnof'la in nales anrl liver f~al 
cyttJI1ega1y in fe1~1ales. These resul+-s are sunnarized in Tahle I. 

·~ 
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4.795 .02Q30 .01465 .04395* . 

~ 

3.fl41 .05001 .02501 .07502 

_ ....... ___ ----- -----

4.628 .O::S145 .01573 .0471~* 

I ---· .. --- f-.-

.a 

3.619 .05712 .0?.856 .OB568 

. 
I 5.954 .01468 .00714 I .02202* 
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Conclusion 
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Terbutryn technical was oncoqenic at the high-dose in hoth 111ales and 
fenales. 

Classification: C0re-!lini11un :lata 

4) Three-Generation P.eproduction "'turly 'in Rats (IP.OC P-eport l!0. 3P.2-Qll, 
Oct. 8, 1979) 

Test 11ateria1: terbutry11 technical, AP.S tlo. ?..Ot.G/76, P.a':e'' Ho. 
Fl-761552, 65 lbs., ~1hitc pou1er 

In this three jenera~ ion rent·odt :tion study in t.;.arles River-C:l rats, the 

test.r·:·rial \·ras ach:tinisterc•1 in the diet at dnsaoe levels of 2, 300 and 

3000 : •· Forty nale and no fet'lale rats \'/Cre evenly distrihuterf at'~on~ 
the three treat~:1cnt gnups and one contt·ol group. E.:::r !!Cner<.'"ion uas 

mated blice to produce twt. litters. The ;;•atirtgs scheu1e is sho1·m belo'~<J: 

r.Jating for Fl a Fo Ptlrents nccrnpsy after Flb \'leanl ing 

at 100 days of ago~\ 

Disc:~~ after . \ F1 b 
weaning Select F1 Parents 

\ 

after ~~caning 

~lating i"r ~='2a ~ F1 Pat·ents ~eCrNl~Y after F2h 
at 100 days of age ~ / wean1 n~ 

F2a F2b 
Discard after 

1

. Self.c! F2 Parent 

weaning after weaning 

flate for F3a at -~~ F2 Parents nec:-opsy c.ft.er ~o:ean•in9 
100 days of age ~ / 

F3a .// F3b necrotlSY after weaninq 
Oi~card after weani~g ~ 

• 

·11 
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Results. 

tlo chanr,es cons~ de red to he related to treatncnt of test natt?ri a 1 wer~ 

seen in.rclatirn t0 the ~~ncral behavior, appearance or survival of t~e 

treated parental rats when cot~parr•d to the controls. flap!i41~5HAA h the 

F2 generation (3000 ppR) died and was replaced hy rtan~419748C on study 

week 65. 

11cderately to severely recuced nean horly v1ei !lhts v1er~: seen .. , the 3000 

p1>R grouf!s dudng the entire ~eneration of the Fp nartnts, ,lith 

significant differE-nces neiln hody \":,~i!Jhts r·cported at studv ~red~:. Q and 

34 r1hen co•·1parecl to the control yroups. In t11e F1 qcnerat~on at the 

3000 ppl': level, severely r(•,•uced ;nean hody uei~hts ir. the 11ales nnd 

l'loderatelv to sevc··ol y reduced Mean hody Hei Clht:s in the ~e•1al~s v1ere 

seen as COMpared to control values with Si1,:1·;ficant diffuence:; in o:1ean 

body .1-ICl!)hts at the p < .01 level at =ill pr.;i.ltS Of analysis {wt -'S 33,' 42 

and 64). 

In the F2 males, slightly to moderately r·educed bod/ v1eights ·-1ere seen 

throughout the entire generation in the 2 p?M :nd 300 ppn dosage groups; 

hut,. there were r.o statistically significant rf"iffer':!nces in tlwse changes 

as conpareci to control values. Severely reduc•.:d ncan body weiql":~s were 

observed in the 301i0 ppn group, with a signifi.:ant diffe.rence in. 1:'\f?iln 

bociy \'.'eight at e1e p < 0.01 level \Jhen cor.1parerl to the control !JrOI!fl a~ 

all points of.the analysis (weeks 63, 73 and 94}, 

At t:1e 3000 ppm level, Noderate to severe decn~as~s in r.1ean hody mioht 

,1ere also seen in th" F2 ;=en"les d•1rin9 the entire generation, \·lith ·· 

significant difrerenc~s in r.ean body ~teights at the p < O.Ol 1eve1 ~1hen 

compared_to the control proups at all points of analysis (weeks 63, 73 

and 94). J\11 other treatr.:ent groups were Cllnpat·able to the contrc.l 

groups in respect. to parental body \>rei ghts. 

Based on the average of ncan food consw1ption val• ~s of paront~l rat~. a 

slight rlecredsc in i'1ean daily foud consur1pti on v1as ohserv:?d ir. thf'! Fo 
nales in the 3000 ~lpJTI closage !'roup i'S conpared to controls. • 

The Fo f~1ales exhibited a slight 1ecrease in r~an daily foor~ 

consunption valu~s ira the 300 pp!il grovp a~cl a W'nerate decrease in the 

3000 ppn gt·olir, ~ .. c:ornpared to tile coni:rol group. All othe.A treat:-:ent 

group~ sho\·ted r~a r 1!1 .1!1fu1 or biological diftcre.1ces ~1hen ccnparea to 

the control group ,,, r1ean daily food consur1ptio_n. 

Lm1cr fenale fer~ility i:1rlices 1-1ere seen for t 11c F0 fefll<1les at the 300~ 

pp:1 dosa~!e level in hoth the Fla and Flh l.Hters, \'lith a stntistic~ny 

significant cliffer·ence at the p < .05 1 evel rcportecl in this l>i :1i1 ,;o!'.e 

grou;" in the Flb 1 i tter 'tJhen cor:~pareti to the control ~r"u:J. · 

In t!lr F3a 1 i ttP.rs, a 1 O'tiE'r 111a 1 e fe. til i ty index \'IdS oh ser'l~~ ut .; .. ~ ~'v-...0 

ppiT1 ,, ·e1; but there '""s no statistically significant/':k-crea:e 

ohsr ed in the 5 clay $Urvival inde1 at the 3000 ppn 1eve1 (:> { 0 • . 1'1 in 

I 

i·. 
. -

I 
~ 

·r 

r 

I 



. . 

·. 

.. 
.... "·-~ 

. .. 

·• 

-13-
f' I. ,. "" r. 4 _., ... !c.,.:.; 

the Fla litters 11l1en col"'parcrl to their rP.spectivc control. A 

statistically sinnificant rlccrt.!ilSI! HilS also ohscrvect in· the nunber of 

live PHi1S at· day .. O of lact~tinn at the 300 nn:., level in the Fla litters 

1~hen comnared to control val!Jes. At the 2 ppn i cv-=1 i rt the F'l h 1 it ters, 

a statisticallv sif'lnificant incre'lse ''as rencrtE'<:! in the nuni'IPr of live 

pups at r!ay 0.- llo~tcver, this 1i ffcrencc vms attrihutecl to randoM 

occut·rence a•trl HilS not consirlerect a result of treatncnt. 

Ho ot!lcr di fferC'nces v1erc nh~erverl vd th respect tn n;~le anrl f.,,,al t:! 

fertility, th~? l~n~th of thr> ~l'st.~tion nr.riods anrl the via!'lility and 

survival of the pups throwth 1·:eani n('l. 

The mean pur: hody 11ei !11tts ilt 1 actil t ion rlay 21 of each of t"e six 1 i tters 

produce~ (Fl~, Flh, F2a, F~h, F3a, F3h) at th~ 3000 ppn treatment level 

1·1erg statistically si~nificantly 1o1·1er (p < 0.01) than the nean .,.,ei~l-tts 

of the control pups. Also, the nean pup·~tei0hts of hoth s~xes in t."'te F2a 

at the 300 ppPt treatnent level 11ere statistically louer (p < 0.05) \/hen 

co,'lpared to the control values. '!o si9nificant gross le;ions ~~ere 

observed in the Fo and F1 Parents. ln the F2 Parental fel"lales, t;-to 

aninals each of ~troup II and III anc1·thrce anir.als of <'roup IV out of 10 

females in ench group hart hyrlr01·1etra. In the F3b generation 1·1canl inqs, 

tHO 1:1ales and three fenalE'S of 9roup IV \·tcre snaller in size. The 

anit'lals dyinq on sturly showed Mainly· Clutolysis. One al)irnal in .the?. flPn 

F2 parental group had protrutary enl argenent • 

t!o histopathological ct1ange of si'.};,ificance v1as .observed in r0 anrt Flf?"i'~;tt~· 

three out of 10 a nina l s in ~:.~oup IV hac1 atrC'lphy of the endonetri un wi ti-t 

dilatation of the uteri!:e lu,.,en to a nodcrate rleorec. In the F3h 

generation 11cunl in!lS helon?in('! to IJrOu~ IV, t110 i1alP.s an:! t~to ferales. of 

10 of each sex had v •. "."y slight to sl fght 1ynphoirl hyperplasia in the 

colon. 

Statistically si~nificant variatir.ns in the absolute/relative weights of 

or!:lans of the parental rats uere seen as fo 11 0\·ts: 

Fo Parents 

Dosa'le level 
Organ ( ppr.t) Sex ~lei oht Chan~e p< .-'---
1 iver 3000 r: relative increase O.QS 

3000 F relative increase 0.01 
k i ctncys 3000 F relative increase 0.01 
!Jonads 3000 t1 relative increase 0.05 
heart 3000 t"' absolute i ncr~:ase 0.01 

30!10 t~ relative increase o.n1 
3000 F relativP increase 0.05 

brain 3000 I, ttehtive increaee 0.01 
3000 F relative i ncrcase 0.01 

l.J' 
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Fl P_a r_<:n_ts 

Oosane Level 
Organ (opn) Sex ~!ei 9ht Chanqe ~ 

1 iver 300 tl ahsolntc/rel ative i ncreasP 0.05 .0.01 
3000 11 relative increase o.rn 
3000 F relativP increase 0.01 

kidneys ?. ll ahsol,•te increase 0.05 
30~) p absolute increase 0.01 ,0.05 

3000 !1 relativ~/relative increase !1.()1 
3000 F all sol utc decrease 0.05 

spleen 3noo F absolute decrease 0.05 

. gonads 2 F absolute/relative increase 0.05 .0.01 
3000 !1 relative increase 0.01 

brain 3000 t-1 rel ativf: increase 0.05 

F2 Parents 
Dosage Level 

Organ (ppn) Sex \~eight Chan~e p< 

liver 2 r: ebsolute/relative decrease 0.05 
3000 ,, absolute decrease 0.01 
3000 F absolute decrease 0.01 

kidneys 3000 !1 absolute/relative decrease 0.()5 
3000 F ahsolute/relative decrease 0.0'5 

gonads 3000 ~~ relativ~ increase 0.01 
3000 F. relative increase 0.05 

heart 3000 H absolute/relative decrease/ 
increase 0.01 

3000 F ahsolute decrease 0.01 • 
brain 3000 1-1 relative increase 0.01 

3000 F ahsol~te/relative decrease/ 
increase 0.05 

Conclusion 
;5 

The HOEL for tht~ study considered to be 300 ppn. Althou9h, effec~s on 
nun!"ler born alive occurred in Fla and a si!Jni ~cant rlecrease in pun body 
~Ieight occurreci il'l F2a, these effects did not occur in any other 
at this dose level and are therefore nnt c.onsidererl 1'\iolo!Jically 
ncanin9ful. -;he significance of the change in organ ~~~i~hts is unkno"m 
since no :,istopatllology 11as ohserved. The louP.st effect level (LEU ~s 
3000 ppl'l (t"le high rlose group). 

Classification: Cor~-Mininul'l nata 

~ tlr.l:'f~v (~"//; .tyY" 
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